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(54) PROBE, ITS PRODUCTION, PROBE UNIT, AND DATA RECORDING AND 
REPRODUCING APPARATUS USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a probe(PB) eliminating the warpage of a cantilever(CL) itself, not 
generating the warpage of a lever, capable of reducing the electrode area, capable of reducing the stray 
capacity generated between a recording medium and the cantilever, not generating the breakage of CL by 
stress, capable of forming a metal chip (TP) on CL, achieved in wt. reduction and capable of easily forming 
metal TP at a desired position to produce PB, to provide a PB unit and a data recording and reproducing 
apparatus using the same. 

SOLUTION: In PB having CL 102 composed of single crystal Si and a chip (TP) 105 composed of metal 
provided on CL 102, a metal silicide layer (MS) 104 due to the diflusion of both materials of CL 102 and TP 
105 is formed at the interface of CL 102 and TP 105 composed of metal and the hollow region surrounded 
between TP 105 and CL 102 is provided. In the production of PB having CL 102 and TP 105 composed of 
metal provided on CL 102, CL 102 composed of the single crystal Si layer is formed on a first substrate 
through an insulating layer and MS due to the diflusion of both materials of CL 102 and TP 105 is formed at the 
interface of CL 102 and TP 105 composed of metal to bond TP 105 and CL 102 and the hollow region 
surrounded between TP 105 and CL 103 is formed. 
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^B#, Pi£££l 2 0tt»L/c c , g^tis was* 
§l**JLfcfcC3Wv:AJ;?5il'f-W*-l 0 2±lcS 20 
»fcffM^tiT^/c (04 -b) o fjy=f-V^~ 

1 0 2 tx7>y7°l 0 5 £>J?ffi£jg;fi§J*?E$S (T E 

m) xmrnLtcbcz, p tj"j-9--r Kitfsss-cs 

/Co 

[0 0 2 4] 1 0 2RO*f^ 

•y 7° 1 0 5 J&£E±MSSJKi: t fjtf'J -Y 5 FB 1 0 9 

* 5 ft mSJFMLfc (02 - d) 0 *t, S«©»ffi£ 

*ffftofe (02- e) o i^^m m&Lfc~m 
ftsi/iio3^BHF mrnxmrnrnz l?c 0 * lt, 30 

* & tffiR^XV«M*ff U -f 5 FB 1 0 9 % 
BSU *^©7n-7l 1 Ottmtz (0 2- f) o 

[0025] ^mmmxit, ii-««±tc7 o p-7* 1 
6*ffjaLfc*% H©7 0 D-7t7gsiyL--¥-ii®M 

[0 0 2 6] *HSt0IJO7°D-7 1 1 0£rffl7T 

AFM/STMSIt±t), HOPG GSBEfai^W 

h) Sfiditrwiffi^x^-vyxuz 1 0 0 0 A 
x 1 0 0 0 a xmm btctcz, urn®. s < &it® 40 

[0 0 2 7] [SWJ3] USSfiJ 1 fcHI«fc, S O I S 
IfcjtsfLt, SiNg 10 8*0. 2^.mj?ffML7c 
(0 2 - a ) c Si l^fSJIB 1 0 7 tefSfafB 0.01Q 

• cmJKT«fe©*ffl^fco m^rwmmos t nbi 

0 8^7^— —7^U SB©S iNHO 8*^ffix 

s i w&&,m 1 0 7 *7* HJ V 

7"^7i'-i:x-yf-77 , fc < fct)^7^1^A- 1 0 2«fc 
A7-x77'L7c (0 2- b) o *>f-W^J^Ktt, 
S?2 00 ji. nu fg 5 0 ji m©SM«i tfco 50 



^fjf ¥ 9- 1 9 6 9 3 3 
10 

««BEi! 1 0 6 £JfM I- 7c (0 2 - c ) o 

[0028] mcmmm 1 tma^TjS-r-f^-yT 0 ! o 
a^wv- 1 o z^jft^nrvassfcr^ ^7°i 

OTc (0 4- a) o S^Bf, ffiSS^l 5 0°CtilttlL 

f-W^-l 0 2±tgWcM^tltl/^c (0 4- 

b) o ftlC^y^W^- 1 0 2 v7l 0 5©^ffi 

zmmm^mim (tem) xm%khfcbz.?>, i r 

[0 0 2 9] 3&fc, »S©*7f-7/^- 1 0 2fttJ : 7V 
7^10 5ffME±M£tl§tc: LTsKlM 5 HIS 1 0 9 
*5 /imfflftSLfc (02-d) „ 

fcffftofc (02- e) c x>y^77H, RttiL7c7i? 

ftsiiio3«BHF mmxmmmz t fc 0 * l x , 

* a t®*7°vXV®a*tf -3 Ttf IM 5 FB 1 0 9 # 
PtiL, *^£D7°P-7l 1 0*Wc (02- f) o 

[0030] xmmmxHt, ra-as±tc7p-7* 1 

[0 0 3 1] 3fcfc, *^l>fij©7 0 a-7l 1 O^ffll^T 
A FM/S TMS®CJ; ! 9, HOPG (flIE^»f»7' 
77r-(h) iSdiii^+yxyTi oo OA 

>< i o o o kxwmLtct cs, siitta< a»**ffi 

[0 0 3 2] 4 ] H»j 1 t mffiCfmLTc? 

v-yttm^tcmmmmzLmwicD^xm^&o m 
7 ic^m^mm&Rxsfvi ^i^t. *0^ 

fet^^m^-TSo fHS®t{*7-r-7l 1 6±«fBtf 
jifrl 1 7k:*f[n]2-t!:T7 0 P-7l 1 8%Eatfc 0 1 
17-1 ttflt ISIEiiji, T«*ffi 117-2 «'ff?HI3« 

mi 17-1 ic«j±*E[ijip-rs/ci6c7)t©t : -$)?.o 1 1 
7-3 teW8ixh2>o mmmm 1 n-m, 

7°l l 9 fcOIBfcSS^fS by*;MtilRk:*D*SEfl9tt 

?>o 1 2 OfctflXU 1 2 1 ti«^T77°T\ V^yDD 
7 tf 3.-^-1 2 2tgM^ntfc i 3s SES^ftl 1 7 

mmmm 1 2 3±©ies»^7>-7i 1 6 a, 

P37lfa-^-l 2 2fc &2> Zl3faiSmftffl®1& I 2 
4, X-Y73^fu«$W0S&l 2 5, f-frhftWttm&i 
12 6, ©f^liJISHK 1 2 7tc«feoTW»*n«o 7° 
P-71 1 89aQfcttLXlZ, 7-^-1 2 8^MW* 
tl, ^©Kftf^2^flJ-fe7-y— 1 2 9^§7 1 et, fct) 
&at&US«l 3 0T'7°P-7l 1 8©/ct)^M*^P 



11 

C(DmmZ, V-f^naytfa-^- 1 2 2RXI 
"fr-tflllft 1 3 1fcS?>nSo *3tW©fBII«f* 1 1 7 
«\ E^vXSM 1 1 7 -3<D±lc"FttMffi 1 1 7- 

2 tLTXSlfStCtoTA u^3 0 nraliLft 

fc £oT*°>M 5 F« (HtfSfBiUl 117-1) mm 

[0033] ^±^hfctmw^.mm\cmmm i 

L/c7°P-7l 1 8^I3«L, 4$M@6 3-16155 

ff-3/co £f\ IBS«{*1 1 7£r±fB7°P~-7l 1 81? 
HfRLfci-C^ f^T<D7 > P-7l 1 8T*S!?SAF 
MflMMtSci: Rffln^©tB»«f* l l 7-^© 

I 1 6*ffl^T, fBii${*l 1 7*^SLft^6, 
v?l 1 9-TWSl 1 7-2rilciE^Wt9] 
MLfcc V, IH5 0 n s©^ibXt©^ 
rMTo /co A^TXPM^ 2 0 0 m V <DUffiM]±XK, 

s«»*3£*Lfci:c 5, mmmm 1 17-10^ 

/to C©*afiJntf)ffi^3\ f 13 1311117 Hi 1 

a, ■r<T©7°a-'7" 1 1 

[0034] mmm 5 ] hbs$i 1 1 naasffiT, s 

0 I mmcfiLX h-S/g yll//^- 1 3 3»IL 

3 0 0 p nu K 1 5 0 n m £ Lfc 0 £ h \cm-Wti&&. 

\ts mmnnm 1 c 1 3 Amims^wm 1 3 5Rtf 

ft^D/UU^ F 1 3 6^«nT^S (08- 

a) o soi iftitM^nft i caam©s i 7x 
m^x, nnm 5 1 raufctBtt s^tr -ore t c 5, -r 

^T©7°n jy^c|B«Pi£^T* /to 
[0 0 3 5] 

- <9 # « t /v if* < , $ it yj- urt—wmn 
tt* iff a fc »6, if /c fc«BE«*^ , r « 

Mtfwnazt^ l c (D w ^©aaas^ & msbum^ 
mumm^'h-z ttf*imt&K),m 

I I .j: d , * y f - u / w u t as^ wffl 

fc#T?*3. #liBJi7°P-7WtWr£tci;oT\ 
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f}y^\s^-±.\mj£$% c fctfT?*« 0 

fc *3 v ^ T & -r *y 7W# * £ "T a c (c £ U .. 

a^^yfiz/MeMitf^'y 7°£ fig set 
10 [02] *^©7°D-7*©siiis*^ , riaT»&So 

[0 3] *^RH©7°P"7«H}fixe^-riEIt ; feao 
[0 4] *^<D7°P-7 > cD»jfiXS^f ! 0'efeao 

[05] e^©7°p-7 > ©»}ixe^'r0-efeao 
[06] vt$k(D'rjv7 o <Dmmm%mtmxfoZo 
[07] *^0^©'[ffgfBsii^^»©««^^'r it* 

-So 

[08] *^BI|(D7 > P-7.a->y hO«fflS^-TH^ 

So 

[??^<D^] 

20 101: m$£§, s 1 mm. 

10 2: 

103: s i m 

10 4: f 
10 5 :f-f -y7° 
10 6: *«Bli 
1 0 7 : S i JiifgHJl 
1 0 8 : S i Nl 
10 9: fSfIS 
110: 7°P— 7* 
30 ill: S i »* 
112: -Kfts 11 

1 1 3 : |Hlg|5 
114: — KftS i H 
115:7^ •y7°«^ 
116: IBiS^f*Xr-^ 

117: tmm* 
117-1 : mmmm 
117-2: Tmm 
1 1 7 - 3 : mm. 
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2 0 5: #>^WV- 
2 0 6: V^fry hit 
2 0 7 : CrI 
2 0 8: «7Xi 
2 0 9: 

210: &mm 

2 11' VX/ 7 
2 1 2 : 

2 1 3 : -y7° 
2 14: lx^xhfjpg|5 
2 15: WWtttm 
2 16: U-^X h 
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